Pituitary tumorigenesis in prolactin gene-disrupted mice.
Targeted disruption [knockout (KO)] of the mouse prolactin (PRL) gene created an animal model of primary isolated PRL deficiency in which there is no detectable PRL bioactivity. Pituitary glands of young adult female PRLKO mice were hyperplastic, and many cells had expanded cytoplasms with granular accumulations of an N-terminal peptide encoded by the disrupted PRL gene (KO/10 peptide). Confocal imaging showed that the pituitaries in PRL(+/+) and PRL(+/-) females contained dense accumulations of apparently Golgi-associated immunoreactive PRL. PRLKO female mice (15-18 months old) developed hyperemic pituitary adenomas. The pituitary tumors in PRLKO mice synthesized the KO/10 peptide, which implies that the tumors arise from the lactotroph lineage. Anchorage-independent growth was observed among pituitary cells from PRLKO mice, aged 8 months or older, but not in cells from 3-month-old PRLKO mice. GH cells appeared to be normal in PRLKO pituitaries, but were displaced by the hyperplastic and hypertrophic growth of KO/10-positive cells. Bromocriptine suppressed mean pituitary weight in 8-month-old PRLKO mice compared with vehicle-treated PRLKO animals (20 +/- 0.01 and 60 +/- 10 mg; P < 0.01). We infer that pituitary lactotrophs of PRLKO mice suffer from a dual pathology that includes hypertrophy resulting from endoplasmic reticulum expansion and hyperplasia, with adenomatous transformation, in part as a consequence of disrupted dopaminergic feedback regulation.